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Introductory remarks

The committeerecognizeghe hardwork involvedin preparingfor this meeting,andwould like
to thankthe presentersor well-preparedmaterials. The meetingdemonstratethe excellencan
acceleratomphysicsand technologiesresidentat Fermilab and with their collaborators,and
providedthe committeewith an interestingand enjoyablereview of plansfor the future of
neutrino science facilities at Fermilab.

Executive Summary

The committeewas chargedwith addressingplansto developthe Fermilabneutrinoprograms
beyondthe end of the TevatronRun Il, with two main aspects;developmentof existing

infrastructureto improve proton production,and R&D towardsa new superconductinginac-

basedorotonsourcefor neutrinoscienceapplicationsreferredto asthe High Intensity Neutrino
Source(HINS). In addition,synergiedetweenthe HINS R&D andotheracceleratoprojectsof

interest to Fermilab and/or the Office of Science were discussed.



The committee recognizesthe significant successesand performanceimprovements
accomplishedn the TevatronRun Il in the year sincethe last FAAC meeting,notably the

commissioningand now routine operationsof electroncooling of the anti-protonbeamin the

recyclerring. The collider, however,is plannedto ceaseoperationsat the end of September,
2009.As momentundor theILC buildswithin the HEP community,ILC activitieshavebecome
the priority for Fermilab.

The neutrinophysicsprogramat FermilabhasalsodevelopedandMini-Boone andNuMI have
both beensupportedsimultaneouslywith protonand anti-protonproductionfor the Tevatron.
Following the endof collider operationsandthe movemenbf energyfrontier physicselsewhere,
neutrinophysicsremainsa viable experimentaprogramat Fermilab.The committeeconsiderst
importantthat capabilitiesare developedand R&D carried out to maintain optionsfor an
experimentalHEP programin U.S., beyondRun I, basedon a strong neutrino programat
Fermilab.The committeesupportsthe proposedacceleratodevelopmentseadingto improved
performanceusing existing acceleratorassets,and an R&D programto pursue further
enhancements with a new high-power proton injector.

The ProtonimprovementPlanis designedo graduallyincreasethe beampoweron targetfor
neutrinoproduction by modificationsto the existingaccelerators The programis stagedsuchas
to allow anincreasdrom the presen240kW to 1 MW in alogical way, first up to 400kW in
parallelwith the presentoperationalscheduleof Run I, thenfollowing the shut-downof the
Tevatronin stepsinitially to 700kW, thento 1000kW. Eachstageincludessuccessivelynore
machinesf the Fermilabcomplex,which becomeavailableoncethe collider operations ended.
The underlying principle of this schemeis to increasethe intensity of bunchesstoredand
acceleratean the Main Injector, which arethenextractedandtransferredntothe targetin one
turn. In addition,the cycle time is reducedandthe repetitionrate increasedThe committee
considerghe requiredimplementationof slip-stacking,transientbeamloading compensation,
andRF controlsto be quite challenging.andrequiringdetailedplanningandresourceallocation.
The committeefully endorseshis program,is convincedthatthe chancesf successregood,
andrecommendsmplementationof the first stageto 400 kW, and continuedplanningfor the
following stages.

A possibility that hasbeendiscussedxtensivelyfor the longerterm future neutrinoprogramat
Fermilab is the developmentof a high power (>2 MW) neutrino source basedon a
superconductingd” linac. FermilabOapproach(formerly know asthe ProtonDriver) hasbeen
modified over the lastyearto align this effort more closelywith the laboratoryOR.C strategy.
Thereorientationof the programinto the HINS R&D now focuseson a 90 MeV testfacility to
be built in the former MesonLaboratory.The set-upshall be usedto studythe acceleratiorof
beamwith superconductingpokeresonatorsandto demonstratéechnologyallowing multiple
RF structuregncluding the RFQ, the warm acceleratosection,andthe superconductingpoke
cavitiesto be poweredfrom a singleklystron. In parallelto setting-upthis testfacility, a study
programhasbeenlaunchedo investigatethe 8 GeV H beamtransport,njectioninto the Main
Injector, intensitylimitationsin the Main Injector,anddetailsof targetingthe 2 MW beam.The
R&D planaimsfor acomplete90 MeV linac startingwith theion source followed by anRFQ
section,a Medium Energy Beam Transport(MEBT) line, a room temperatureaccelerator



section,andtwo differentkinds of superconductingpokeresonatorg¢8=0.22and0.4). The plan

hasa numberof challengesrequiresdevelopmenbf severaltechnologiesand many of the

componentsareat the frontier of R&D in this field. The overall scheduleseemgo be ambitious

but manageableandthe committeesupportsthe plan, with the recommendatiohat a detailed

schedulavith milestonesanddeliverabledbe developedin addition,the committeerecommends
that sufficient diagnosticsbe includedin the testfacility to fully verify successaswell as

understandinexpectedesults,andthat detailedsimulationsbe performedto verify the vector

modulator specifications and performance.

TheHINS programincludesmanyR&D topicsandthereareclearsynergiedetweenthis R&D
andthe RadioactivelsotopeAccelerator(RIA), aswell asmore genericacceleratoR&D. In
somecasestherearealsoclearsynergieswith the ILC acceleratoR&D andpossiblythe ILC
construction project.

More detailed comments and recommendations for each point of the charge are given below.

1) Proton Improvement Plan

The ProtonImprovementPlan presentedo the committeewould achievethe worldOsighest
beampoweron targetfor neutrinoproduction,with arelatively modestinvestmentThe planis

stagedin an attractiveway, making good use of existing assets. The full implementation
requiresonly one year shutdownafter Run Il, assuringa continuousphysicsprogram. The

400kW stagecouldbeintroducedgraduallyin parallelwith presentollider operationduringthe

yearsfrom 2007to 2008. The 700kW stagecould be operationain 2011,followed by 1 MW in

2013. While no major risks in the programwere identified, the programis recognizedio be

technicallyambitiouswith demandingequirement®n the RF systemsandbeamcontrol. The

whole schemerelies on slip-stackingwhich, in spite of being demonstratedstill requiresa

considerabledevelopmenteffort. Machine protectionwith the increasedoeampower needs
careful study to ensure reliable operations.

400 kKW on target

The developmenbf this schemes alreadywell developedandin progressProtonsfrom the
Boosteraredirectly transferredo the Main Injector,andtherepetitionrateof the Boosterwill be
increased to 9 Hz from the present 7.5 Hz.

i) Booster issues

The Boosterhardwarealreadyoperatesat 15 Hz, while the beamis pulsedat 7.5 Hz. The main
difficulty is to keepbeamlossundercontrolin orderto avoid too muchactivationof machine
componentsand evenequipmentdamage Presentlyit is thoughtthat about400 W total beam
lossis the maximumacceptableSeveralmeasuresre beingimplementedo reducethis beam
powerloss,including improvedcollimation systemspeamcleaning,betterorbit control, new
andsophisticatedorrectormagnetsanda newinjection schemeThe committeeconsiderghe
presentpredictionsto be somewhatconservative and that eventuallythe beamloss can be
further reduced.



ii) Main Injector

It is plannedto accumulatgprotonsin the Main Injector using Oslip-stacking@ orderto allow

injection of 11 batchedrom the Booster,insteadof the presentseven.The committeemadea

particulareffort to assesshe presentstatusof slip-stacking,sincethe successf the whole

programrelies to a large extenton the successfulimplementationof this technique.The

techniquels demonstrate@dndis presentlyin use,however,the committeeconsiderghat more

developments neededo implementthe techniquein othermachinesin addition,otheraspects
of the RF systemrequire considerablamprovements.The programwill becomegradually
operationain theyearsfrom 2007to 2009. While thisis a challengingprogram the committee
considers that the chances of success are high.

SNuMI phase one: 700 kW on target

This secondstepof the protonimprovemenplan, know asSuperNuMI, will beintroducedafter
the endof Tevatronoperationslts main featureis to pre-loadbatchesrom the Boosterin the
Recycler to reduce the Main Injector cycle time.

i) Booster

The repetitionrate of the Boosteris to be increasedo 15 Hz, which is not expectedo be a
problem,sinceall foreseenimprovementswill alreadybe installed. However,attentionstill has
to be given to the control of beam loss.

ii) Recycler

The Recyclerhasto be convertedrom operationwith protonsto antiprotonswith a cycletime of
1.5s. Severalnewcomponentsieedto beinstalled:newinjectionandtransferines, newkickers
and two new RF systemsfor slip-stackingof up to 12 boosterbatches. The kickers are
demandingechnology. This phaseof the programrelies on the successfulmplementatiornof
slip-stacking.

iii) Main Injector
Two RF stationshaveto be added suchthatthe cycletime canbereducedo 1.5s. No particular
difficulties are expected here.

SNuMI phase two: 1 MW on target

In this part of the programthe Accumulatoris introducedinto the chain,to momentum-stack
protonsbeforeloadingtheminto the Recycler.Protonsareto betransferredrom the Linac to the
Booster,from thereinto the Accumulator(momentumstacked,and rebunched)theninto the
Recycler(box-carstacked)andfinally into the Main Injector (for acceleratiorfrom 8 to 120
GeV), from where they are ejected in one turn onto the target.

i) Accumulator

A new injection line hasto be built and the machinehasto be convertedto operationwith
protons.The machinewas originally designedfor momentum-stackingarticles,howevernot
with an RF system,anda new RF systemwill thereforebe required.This machinewill require
RF gymnasticsde-bunchingre-bunchingetc.,which the committeeconsiderdo be stateof the
art, and not trivial.



ii) Recycler
The protons are injected into the Recycler using standard box-car stacking.

iii) Main Injector

Modificationsto the RF systemarerequired,anda secondpowertube addedto eachamplifier
may be beneficialto improvereliability. The questionof electroncloud effectsis beingstudied,
andthis could turn out to be a difficulty. Presentlyhowever,it is not possibleto makereliable
predictions. The committeerecommends$o aggressivelypursueelectroncloud simulationsand
if necessaryto developcounter-measure® be includedin designconsiderationdrom the
beginning.

iv) Target, Horn

The NuMI beamline is alreadydesignedor 400 kW on target.For the following stagessolid

engineerings underway. The main challengesreactivationandradiationproblems. Hands-on
maintenancevill be difficult, andappropriateaneanshaveto be designednto the systemfrom

the beginning;componentreliability is of particularimportancein this area. In addition, the
target-hornarrangementwill be movedbetweenthe different stagesof the project. A study of

environmental impact of this facility is already under way.

v) Beam protection

With the much higher beampower, a single misdirectedbatch has potential of damaging
machinecomponents.It appearghatthe mostproblematicareais targetandthe horn,wherea
mis-steeredeamcould damagehe window of the decaychannel. The committeerecommends
continued detailed study of this complex issue.

2) High Intensity Neutrino Source (HINS) R&D Program

Overall Layout of the 90 MeV Front-End

i) The Different Stages

The HINS experimentalR&D programis being built-up in the Mesonbuilding. Within this
programhigh powerRF distributionwith 4.5 millisecondpulsedurationwill be demonstrateth
an RF componentestfacility. Installationof the 325 MHz klystrontogetherwith its modulator
and pulsetransformeris to be completedby early FY07. Waveguidecomponentsncluding
hybrids, circulators, and loads, building up a high-powervector modulator (IQM or in-
phase/quadratumaodulator) will be developedTheinclusionof a cavity testcavewill allow for
performancetests of the various 325 MHz RF cavities (both room-temperatureand
superconducting)p to full power(~100kW maximumpulsed).Installationof a spokeresonator
testcryostatis plannedfor October,andthefirst room-temperatureesonatois scheduledo see
high powerin the fall of this year. The magnetronion sourceis basedon an existing Fermilab
dual-plasmatromsystemandthelow energybeamtransportsectionwill useanindustrially built
RFQ (delivery expected December 2006).

The room-temperatureross-barH-type (RT-CH) cavities togetherwith superconducting
solenoid magnetswill form the room-temperaturesection, scheduledfor installation in



FYO07/beginning=Y08. Two bunchercavitiesto be designedy LBNL will be procuredn 2007,
and should be supplemented by the chopper and its pulser in 2008.

Thefirst superconductingpokeresonatorcryostat(SSR1,8=0.22)is plannedfor installationin
theendof FY08/beginningof FY09. The secondype of cryostat(SSR2)is scheduledor thelast
year of the R&D program. 90 MeV linac operation is foreseen for 2009 and 2010.

ii) Comments on the overall layout

The overall scheduleseemdo be ambitiousbut manageableThefinal goal of the R&D project

will be a fully operationald0 MeV linac combiningknown and new acceleratotechnologies.
Sincethe set-upfeaturesthefirst acceleratiorof H lonsin a superconductingpokeresonator,
anduseof high-powerlQM techniquedor control of multiple cavity typesfrom a singlepower

source,the committeerecommendsncorporatingample beam diagnosticsthroughoutthe

acceleratorand also diagnosticsin the RF transmissionlines. In addition, the committee
recommends that the incorporation of steering magnets in the linac be investigated.

RF Powering Using a Single 325 MHz Klystron

The planincludespoweringall RF resonatorgrom the RFQ up to the 90 MeV level, including

both warm and cold componentswith a single klystron. R&D with respectto the RF power
componentss well underway. A numberof waveguidepieces,the klystron, and the pulse
transformerare already available. The RF distribution conceptis clear. Neverthelessthe

committeeis not completelyconvincedaboutits feasibility. Due to the differenttime constants
of warmandcold RF sectionsamplitudeandphaseregulationof the individual resonatorsising

IQ modulatorsis critical. The committeerecommendgperformingdetailedsimulationsin order

to verify the presentassumptiongand IQM specifications.The behaviourof the RF vectorsat

beam injection should be studied carefully.

Superconducting Spoke Resonators (SSR)

The useof superconductingpokeresonatorgtype SSR1for 8§=0.22,andtype SSR2for §=0.4)
is promising,andthe committeeis encouragedo seethe continuationof earlierwork donefor
exampleat ArgonneNationalLaboratory.Neverthelessthis type of superconductingavity has
not beentestedwith beam.Thereforeit is importantto understandvhetherpotentialHigher
OrderModescandecreasehe beamquality, giventhe high H" beamcurrentdesignof 45 mA.
Also the fact thatall spokesandall input couplershavethe sameaxial orientationmight be an
issue. The committeerecommendgo assesthe strengthof field asymmetryin the spoke
resonators, and its impact on the beam.

Frequency Tuner in the Cold Mass

Like all othersuperconductingcceleratocavities,the spokeresonatorsieedfrequencytuning
while operatingat low temperaturesThe high quality factor resultsin a sensitivity of the order
of 0.1 mm lengthvariationcorrespondingo 100kHz rangefrequencyvariation.The SSRdesign
includesa mechanicalsystemtranslatinga rotationalmovementinto a length changeof the
cavity. A steppingmotor is requiredat cold temperaturgat 4 K level, outsidethe Helium
vessel)andsuchsystemsarein useat otheracceleratorss.g.the TESLA style cavitiesat DESY.
Neverthelessthe committeerecommendshat the whole tunersystem(steppingmotor andgear
system)be testedat operationatemperaturdor its functionandlong time reliability. This could



be doneevenbeforeattachingit to the SSR,andshouldbe donebefore Oburying® inside the
cryostat.

Power Coupler

The SSRinput couplerneeddo transmitup to 35 kW at 325MHz. Althoughthe couplerhastwo
windows (cold andwarm)in orderto improvereliability, the overall designis nice andsimple.
Since a single initial tuning seems to be sufficient, all cold moving parts can be avoided.

Superconducting Solenoids inside the SSR Cryostats

All solenoidsin the room temperatureandin the spokeresonatorsectionsare designedo be
superconductinglhe strengthof the solenoidss remarkableThe shortfocal lengthof about13

cm corresponds$o a maximumfield of 5 T. Accuratealignmentis required,anda precisionof

0.2mm at cold temperaturavasstated.This is comparabldo the alignmentaccuracyequiredin

ILC type cryostats,andthe committeerecommendshe developmenbf an overall alignment
strategy.The questionof checkingthe alignmentafter installationand cool-down should be
addressedpr examplearestretchedvire-systemsinderconsideration™ principalbeambased
alignmentcould be done,however,beampositionmonitorsarenot jet integratednto the overall

cryostatdesign.Fromthereportsit wasalsonot clearhow the solenoidsaresupportednsidethe
cold mass how the vacuumforceswill betakeninto accountandwhethercorrectioncoils and
beamsteeringmagnetsare integratedinto the design.The committeerecommends detailed
mechanicakupportandalignmentplan be developedjncluding correctionmagnetsand beam
position monitors.

The fringe field of the superconductingolenoidis clearly anissue.At the cavity surface the
remanenfield of the5 T solenoidshouldbe reducedo below0.1 mT, a factorof almost10°. If
the cavitiesare cold whenswitchingon the solenoidcurrent,a fringe field of up to 10 mT may
be accepteddue to shielding effects,however,the implicationsof a cavity quenchwith the
solenoidgpoweredwerenot presented.The committeerecommendsarefulstudyof all possible
scenariognvolving the leakagefield from the solenoidinto the SSR.Necessarymeasureso
reduceit to an acceptabldevel shouldbe investigated.In addition, shielding of the earthOs
magneticfield using high permeabilitymaterialis required.The solenoidfringe field might
impact the mechanical design of such a shield.

The LEBT Chopper and its Pulser

The LEBT chopperhaschallengingspecificationswith about2 kV drive voltage,a repetition
rateof 53 MHz, anda rise/fall time of lessor equalto 2 ns. The presentlyachieved400-500V

into 50 ohmsat 53 MHz repetitionrateis a goodstartingpoint, but a pulserproducingup to 2.5
kV pulseis a crucial R&D item. The committeerecommendsievelopmenbf a strategythat
leadsto the realizationof the goal, and suggestsheckingif synergyexistswith ILC damping
ring kicker pulsers wheretechniquesrebeingexploredwith theaim of afew MHz atthe 10 kV

level. In additionthe extendedail of the chopperpulsemight be anissue,andthe committee
suggests that the impact of ripple in the pulse remaining after 2 ns be assessed.

High Power RF Amplitude and Phase Modulator (IQM)
The single RF sourcefor both normaland superconductingesonatorsequiresamplitudeand
phasemodulationat high powerlevel (typically 40D120kW for cavities,and275 kW at RFQ



drive loops). The specificationfor this 325 MHz deviceis determinedby the phasetunerslew
rate,andpresensimulationsyield arequiredl deg/ !s rate.Thework looksvery promising,and
measurementsf the componentieviceg(stripline hybrid, circulators,andphaseshifters)support
the designconceptIn addition,a 1.3 GHz waveguidehybrid hasbeenorderedfrom industryto
developinto an IQM. The committeeconsidersthat sucha device offers new possibilitiesin
achievinghigh stability in amplitude and phaseof acceleratingfields in superconducting
resonators.

High Power RF System

The overall high powerRF planseemgo bein goodshapeThe klystron, basedon the JPARC
325MHz design,hasbeendeliveredby Toshiba.The pulsetransformehasalsobeendelivered,
and manywaveguidecomponentsare in hand.The conceptfor the long pulse (up to 4.5 ms)
bouncermodulatoris well developed.The committeeappreciateghat the modulatordesign
includesaccommodating 10 MW Multi-Beam-Klystronconnectedlirectly to the transformer,
andrecognizeghatthis may havebenefitsto otherprogramgseesynergiessectionbelow). The
stablelong pulseoperationof suchklystronsis anissuewith the ILC R&D work. Concerninghe
LLRF systemthe committeerecognizeshe importanceof the integrationof the high power
IQMs. The adaptatiorof the state-of-the-arLLRF systemgSNS,DESY andothers)hasalready
started in collaboration with LBNL and continued development is essential.

Ion Source

The plan for the H sourceis to provide a known and reliable magnetron,althoughit is
recognizedthat this will not reachthe final goal of 45 mA with 0.24 pi mm mrad RMS
emittance.The magnetroninstallationin the Mesonbuilding is plannedfor fall 2006.0n the
long term a differenttype of ion sourceis required,andthereis significantinterestin usingan
RF multi-cuspvolume sourcesimilar to the DESY or SNS design.The committeesuggests
following the R&D work on suchsourcesvery closely sincethe final sourcespecificationis
challenging.

H- Injection

TheH injection programis well defined,andno fatal problemswerediscoveredofar. It is clear
that the scaling of the stripping foil physicsfrom the measured?00 MeV datato 8 GeV is
perhapsisky, andthe committeesupportghe planto investigateadditionalmeasurementst 400
MeV and above 800 MeV.

3) Synergies with the HINS

Spoke cavities
Spokecavitiesare an excellentconceptbut havenot beenfully demonstratedandthe HINS
program will demonstrate the capability by accelerating beam.

Long Pulse Modulator
It wassuggestedhatthe designfor the long-pulse(4.5 ms pulselength) modulatormight allow
for anoptimizationof theILC RF system.A long-pulsemodulatormight be usedto optimizethe



ILC RF design,howeverthe specificimplementatiorwould likely not be basedon a largestep-
up transformeiike the Fermilabdesign,andthe adoptionof suchan optionwould requiremany
othertechnologicaldemonstrationgncluding long-pulseoption of the ILC klystrons,cavities,
and RF distribution system.

While the specificlong-pulsemodulatormay not havedirect applicationto the ILC design,the
systemwould still be very usefulto provethe ILC technology. Both the RF distributionsystem
and the klystrons have had trouble operatingat the full 1.5 ms pulselength. It would be
importantto demonstratemproveddesignsat relatively long pulsesto ensurethatthereareno
nearby operational limitations.

1&Q Modulator (IQM)

Thel&Q modulatoris aninnovativedesignwith manypossibleapplicationsit is almostalways
desirableo haveindependenphaseandamplitudecontrol. Suchatechnologymight havebeen
usefulin the SNS designwhere,instead,independenklystronsare usedto powereachSC
cavity. In theILC, the IQM would allow for more efficient useof the RF power, however,
becauseof the largercomponentount, a detailedcost-gainanalysisis needed. In the DESY
XFEL, the IQM might allow for betterenergycontrol beforethe first bunchcompressowhere
the energystability is crucial. The technologyalsomay proveto be importantin other next-
generation future superconducting linacs.

Electromagnetic Cavity Tuner

Thisis anothernnnovativeconceptthatmay simplify the cavity tunerdesign. The systemwill be
demonstratean the 3.9 GHz cavitiesbeing fabricatedat Fermilabfor installationat DESY.
Thesetunersshouldbe evaluatedfor usewith the XFEL and ILC alongwith the othertuner
options.

Cavity Production Loop

High gradientcavity productionis thelargestR&D problemfacingtheILC design. Developing

a procesdo routinely achievegradientsof 30~35MV/m is predictedto havea very large cost

reductionin the ILC. It canbearguedthatapproachinghis problemwith multiple independent
R&D approachess desirableto maximizethe probability of success.The developmenbf the

proposedcavity processingschemewould likely benefit most other applicationsusing

superconducting cavities as well.

The HINS (formerly know as the Proton Driver) and the ILC Engineering

Test Facility

The HINS andthe ILC EngineeringTestFacility havedifferentgoals,which makethe synergy
difficult. Clearly,operationof the HINS would provideconfidencan the ILC RF systemdesign
but much of this experiencecan be gainedat smallertest facilities and at the XFEL. The
constructionof the HINS would undoubtedlyhelp industrializethe ILC RF systemand the
superconductingavitiesand cryomodules howeverit is also unlikely that the HINS could
providedetailedinformationaboutthe specificlLC installationasthe tunnelconfigurationswill
likely be quitedifferent. Finally, a HINS may be constructedrom left-over cryomodulesrom
anILC EngineeringTestFacility. This would be an excellentuseof the technologyif theILC
project is not pursued beyond the construction of a large engineering test facility.



Fermilab Accelerator Advisory Committee
May 10-12, 2006

Charge (Draft Rev. 3)

The Fermilab Accelerator Advisory Committee is asked to focus in its May 2006 meeting on
efforts aimed at developing the Fermilab neutrino programs beyond the 2009 end of Run I, and
the opportunities for aligning these efforts with the ILC program. Three primary topics will be
discussed:

1. Proton Improvement Plan and its immediate follow-ons

The Proton Improvement Plan has been established, and work has started, with the goal of
achieving up to 400 kW of beam power delivered to the NuMI target simultaneous with
antiproton production for Run II. Following the completion of Run Il certain assets will become
available for the utilization in the neutrino program, and concepts are being developed for
extending performance of the Main Injector complex to approximately 1 MW.

The committee is asked to review the plan for evolution of the neutrino complex from the present
time through and beyond the end of Collider Run Il and offer comments and recommendations
relative to strategy, technical feasibility, and planning and execution.

2. High Intensity Neutrino Source R&D

A possibility that has been discussed extensively for the longer term future neutrino program is
the development of a >2 MW neutrino source based on a supercondudimacHrermilabOs
approach has been modified over the last year to align this effort more closely with the
laboratoryOs ILC strategy.

The committee is asked to review and offer comments and recommendations relative to the
current plan, strategy, and development status of R&D in support of a High Intensity Neutrino
Source.

3. High Intensity Neutrino Source Synergies

Identification of possible synergies, or multiple use applications, of technologies developed
within the HINS R&D program could provide a cost effective means of advancing multiple
options for Fermilab and/or the Office of Science. The most discussed synergy involhes the




superconducting linac that serves as the basis of both the ILC and HINS. However, other
possibilities, while not developed in detail, may exist.

We would like to engage the committee in discussion on possible strategies to maximize mutual
benefit to the HINS and other programs. This discussion will include:

¥ Possible synergies with the ILC

¥ Possible utilization of the HINS in support of a muon storage ring

¥ Possible connections with other Office of Science programs

We are interested in any reaction or advice the committee would provide in these areas.

As usualthe committeeis invited to issuecommentsor suggestion®n any aspectof the
programsdiscussedeyondthosespecifically includedin this charge.lt is requestedhat a
concisereportresponsiveo this chargebe forwardedto the FermilabDirector by Junel5, 2006.
Thank you.
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Agenda
May 10-12, 2006

Comitium, Wilson Hall 2SE
Revision 18-April-2006

Wednesday, May 10

8:30-9:00 Committee Executive Session J. Corlett
9:00-9:20 Welcome and Presentation of Charge S. Holmes
Proton Development Plan (Organized by Roger Dixon)
9:20-9:40 Overview of Plans for High Intensity Neutrino Beams R. Dixon
9:40-10:15 Overview of the Proton Plan E. Prebys
10:15-10:35 Break
10:35-11:00 Overview of the SuperNuMI Plan A. Marchionni
11:00-11:25 Targets and Horns M. Martens
11:25-11:50 700 KW Proton Beam for Neutrinos P. Derwent
11:50-12:15 1 MW Proton Beam for Neutrinos D. McGinnis
12:15-12:30 Discussion
12:15-1:15 Lunch
High Intensity Neutrino Source R&D (Organized by Giorgio Apollinari)
1:15-1:35 Introduction, Plans, and Funding G. Apollinari
1:35-2:05 Beam Dynamics/Linac Simulation P. Ostrumov
2:05-2:35 Systems Integration and Meson Lab Setup R. Webber
2:35-2:50 Discussion
2:50-3:10 Break
3:10-3:25 IQM and Phase Shifters D. Wildman
3:25-3:45 Klystron and Modulator A. Moretti/C. Jensen
3:45-4:10 lon Source and RFQ D. Moehs/G. Romanov
4:10-4:25 Solenoids and Room Temperature Section T. Page
4:25-5:00 Discussion
5:00-6:30  Committee Executive Session.

Requests for supplementary or breakout presentations on Wednesday
7:00 Dinner



Thursday, May 11

High Intensity Neutrino Source R&D (cont.)

8:30-9:00 Spoke Cavities and Cryostats T. Nicol
9:00-9:20 Focusing Solenoids |. Terechkine
9:20-9:35 Main Injector Injection D. Johnson

9:35-9:50 Discussion
9:50-10:10 Break

Discussions of HINS Synergies
10:10-11:00 Potential synergies related to the HINS R&D program

11:00-12:00 Potential synergies related to construction of HINS
11:00-11:15 Issues related to a dual use (ILC Test and HINS) facility D. Bogert
11:15-12:00 Discussion

12:00-1:00 Lunch

1:00-5:00 Supplementary presentations and/or breakout discussions as requested by the
committee. Committee Executive Session

Friday, May 12
8:30-11:00 Committee Executive Session

11:00-12:00 Closeout
12:00 Adjourn

Additional Presentations

1. How does Tevatron work affect the Proton Development Plan. In particular is the roll-off of
people from Run Il consistent with the buildup of people on ILC and Proton initiatives? What are
the implications if run into trouble achieving stacking goals? (R. Dixon)

2. More detailed overview of the technical issues with slip-stacking. What has been achieved and
what remains to be done (for 2+9)? (A. Marchionni)

3. How serious is the single pulse accident at 1 MW? What can be damaged? What is the
experience with one pulse going astray in NuMI?N®archionni)

4. What is the analysis backing up the claim that the losses will be reduced with the new
corrector system in the Booster? What are the expectations for performance with the new
systems implemented. (E. Prebys)

5. Are there issues with operating waveguide in long pulse mode? (G. Apollinari)

6. How do you control the vectors of the warm and cold structures during filling (and after the
pulse)? Can this all be done with a common IQ spec? (G. Apollinari)



